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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ionizing 

radiation curing resin composition suitable for producing 

an optical part such as a Fresnel lens, etc.. being hardly 

damaged, having a high refractive index. 

SOLUTION: This ionizing radiation curing resin 

composition for a Fresnel lens comprises (A) a bisphenol 

A type epoxy (meth)acrylate of the formula (R is H or 

CH3; (n) is an integer of >1), (B) a monofunctional (meth) 

acrylate, (C) a difunctional (meth)acrylate and (D) a SidcSiii^i^iirg^ 

polymer and has >1,55 refractive index after curing. 
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JPO and NCIPI are not responsible for any 
damages caused by "the use of tihis translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The radiation-curing mold resin constituent for Fresnel lenses which contains following A-D and is 
characterized by the refractive index after hardening being 1.55 or more in the ionizing-radiation hardening mold 
resin constituent for Fresnel lenses. 

A. The bisphenol A mold epoxy (meta) acrylate expressed with the following chemical formula I [** 1] 
it^^ 1 

RO OH CHs 9H CH3 OH OR 

CH2=C-C-OCH2-CH-CH2-(o^C-^OCH2CH-CH2V<^ 

^ CH3 ^ CH3 

However, it sets in a chemical formula 1 and, for R, H or CHS, and n are one or more integer B. monofunctional 
(meta) acrylate C.2 organic-functions (meta) acrylate D. poljmier [claim 2]. The resin constituent according to claim 
1 with which bisphenol A mold epoxy (meta) acrylate is characterized by 10 - 50 weight section and 2 organic- 
functions (meta) acrylate being [10-50 weight section and a polymer ] 1 - 20 weight sections for 10 - 50 weight 
section and monofunctional (meta) acrylate. 

[Claim 3] The transparency mold screen characterized by having the Fresnel lens sheet with which the Fresnel lens 
which consists of resin which stiffened the constituent according to claim 1 or 2 is prepared on the base material of 
the transparent resin which uses methyl methacrylate as a principal component, polystyrene system resin, or 
polycarbonate system resin. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi. 1/23/2006 



JP,1 1-240926, A [DETAILED DESCRIPTION] 
* NOTICES * 



Page 1 of 4 



»JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the ionizing-radiation hardening mold resin constituent suitable for 
manufacture of optics, such as a Fresnel lens. Furthermore, it is related with the transparency mold screen which 
has the Fresnel lens sheet with which the Fresnel lens which consists of an ionizing-radiation hardening mold resin 
constituent and this ionizing-radiation hardening mold resin constituent excellent in adhesion with a base material is 
prepared. 
[0002] 

[Description of the Prior Art] In order to use effectively the Fresnel lens sheet for changing the diffused light from 
the light sources, such as CRT, into parallel light, and sending to an observer side as a transparency mold screen 
used for projection TV etc. conventionally, and the light of the fixed quantity of light, the thing of a configuration 
of that the lenticular lens sheet which makes the operation which distributes light only to the range which an 
observer looks at was put together is known. 

[0003] In order for enlargement of projection TV to progress in recent years and to make especially thickness of the 
television itself thin, the light source and distance between screens are shortened, and in order to project the light 
which came out of the light source on a screen so that it may be a big include angle and the rate of reflection loss 
may decrease, the short focal lens sheet which turns into a Fresnel lens sheet from an ingredient with a big 
refractive index is used. 

[0004] In order to have formed the short focal lens of a high refractive index for [ above-mentioned ] a transparency 
mold screen conventionally, using the resin sheet of the acrylic-styrene copolymer (refractive-index n= 1.56- 1.57) 
which copolymerized polymethylmethacrylate with good transparency (refractive index n= 1 .49), the polystyrene 
(refractive index n= 1.59) of a high refractive index, etc., the front face was fabricated with the means of hot press 
shaping etc. in the Fresnel lens configuration, and this sheet was formed as a Fresnel lens sheet. 
[0005] However, when the approach by the conventional hot press shaping tended to form the Fresnel lens sheet of 
a large area, in order to reproduce a configuration with a complicated front face, it needs strict temperature 
management for heating, and it required time and effort for fabrication, and pressurization and cooling took time 
amount to it, and it had the problem that productivity was very low. 

[0006] Then, the approach of forming a Fresnel lens on a base material, using ultraviolet curing mold resin as the 
fabrication approach replaced with the conventional hot press, and forming a Fresnel lens sheet for a short time 
efficiently only by the exposure of ionizing radiation, such as ultraviolet rays, is proposed (JP,3-9301,A etc.). 
[0007] When the resin hardened when the refractive index of a hardened material was enlarged becomes hard, 
abrasion resistance falls and it is used combining a lenticular lens sheet and a Fresnel lens sheet, the problem which 
the front face of a Fresnel lens sheet is worn by vibration at the time of transportation etc., and a blemish attaches 
generates the conventional ionizing-radiation hardening mold resin constituent for Fresnel lenses. Moreover, in 
order to raise surface abrasion resistance, when it was made the flexible presentation, the refractive index fell, and 
there was nothing that satisfies both surface abrasion resistance and refractive indexes. 
[0008] Then, in order to solve such a problem, using a presentation which is indicated by JP,5-1 17348, A is 
proposed. However, into this constituent, in order to raise a refractive index, bromine acrylate is used, and since it is 
a halogenated compound when it bums as trash, it becomes an environmental preservation top problem. Moreover, 
adhesion with the base material of a Fresnel lens sheet is low, it is necessary to prepare the primer layer for raising 
adhesion with a base material, and there is a problem that a production process becomes complicated, in this 
constituent. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention has the abrasion resistance which was excellent while 
having the high refractive index, and makes it a technical problem to offer the radiation-cxuing mold resin 

■ 
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constituent for Fresnel lenses for forming the Fresnel lens sheet excellent in adhesion with the base material made 

of synthetic resin, and to offer the transparency mold screen using this constituent. 

[0010] 

[Means for Solving the Problem] In the ionizing-radiation hardening mold resin constituent for Fresnel lenses, this 
invention contains following A-D and is a radiation-curing mold resin constituent for Fresnel lenses whose 
refractive index after hardening is 1.55 or more. 

[001 1] A. The bisphenol A mold epoxy (meta) acrylate expressed with the following chemical formula 1 [0012] 

(Formula 2] 

RO OH CH3 OH CH3 OH OR 

CH2=OC<)CH2-CH-CH2-(0-<2>-C^0CH2CH-CH2V^ 

^ CH3 ^ CH3 

[0013] However, as for H or CHS, and n, in a chemical formula 1, one or more integer B. monofunctional (meta) 
acrylate C.2 organic-functions (meta) acrylate D. polymers and bisphenol A mold epoxy (meta) acrylate of R are 
the aforementioned resin constituents 10-50 weight section and whose polymers 10-50 weight section and 2 
organic-functions (meta) acrylate are 1-20 weight sections for 10 - 50 weight section and monofunctional (meta) 
acrylate. 

[0014] Moreover, it is the transparency mold screen which has the Fresnel lens sheet with which the Fresnel lens 
which consists of resin which stiffened the constituent according to claim 1 or 2 is prepared on the base material of 
the transparent resin which uses methyl methacrylate as a principal component, polystyrene system resin, or 
polycarbonate system resin. 
[0015] 

[Embodiment of the Invention] This invention came to complete a header and this invention for the Fresnel lens 
which was excellent in abrasion resistance and was further excellent also in adhesion with the synthetic resin of a 
base material being obtained, maintaining a high refractive index by carrying out the polymerization of specific 
bisphenol A mold epoxy (meta) acrylate, monofunctional (meta) acrylate, 2 organic-ftinctions (meta) acrylate, and 
the polymer with a polymerization initiator and an additive. 

[0016] In addition, in this invention, acrylate (meta) means that they are the matter containing acrylate or 
methacrylate, and a certain matter which is and contains both. 

[0017] In this invention, by considering as 10 - 50 weight section into a resin constituent, the bisphenol A mold 
epoxy (meta) acrylate expressed with A can maintain good hardenability and a high refractive index, and can also 
maintain the good viscosity of workability . However, if there are few contents than 10 weight sections, 
hardenability will be bad, and a refractive index will not become large, either, but viscosity will also fall. Moreover, 
if [ than 50 weight sections ] more, viscosity will become high too much conversely, workability gets worse, and 
adhesion with a base material also falls. 

[0018] Moreover, in the compound of A, as for n, it is desirable that it is 3 to 5, and it is 4 more preferably. Since a 
refractive index and viscosity will fall and a hardened material will become weak if smaller than 3, it is not 
desirable. Moreover, since viscosity will become high and workability will get worse if larger than 5, it is not 
desirable. Moreover, as for R, it is desirable that it is H in respect of hardenability. 

[0019] Moreover, by including 10-50 weight section in a resin constituent, the monofunctional (meta) acrylate 
expressed with B used by this invention can maintain a high refractive index, can also maintain the good viscosity 
of workability, and contributes also to the flexibility of a hardened material. However, when there are few contents 
than 1 0 weight sections, viscosity is high, and it is inflexible, and becomes inadequate [ the adhesion to a base 
member ]. Moreover, when it becomes larger than 50 weight sections, viscosity is low, hardenability and the mold- 
release characteristic from the matrix of a Fresnel lens will get worse, and a refractive index will also fall. 
[0020] As this monofunctional (meta) acrylate, N- vinyl pyrrolidone, tetrahydrofurfuryl acrylate, 2-hydroxyethyl 
(meta) acrylate, ISOBO nil acrylate, phenoxy ethyl (meta) acrylate, phenyloxy ethyl (meta) acrylate, 2-hydroxy-3- 
phenyloxy propyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, etc. are mentioned. 
[0021] Moreover, in a resin constituent, 10-50 weight **** rare ****** is desirable, and maintains a high 
refractive index and the good viscosity of workability, and adhesion of 2 organic-functions (meta) acrylate 
expressed with C in this invention with a base material also improves. However, if there are few contents than 10 
weight sections, viscosity will be high, and will become inadequate [ adhesion with a base material ], and the mold- 
release characteristic from a matrix will also get worse. Moreover, if [ than 50 weight sections ] more, viscosity will 
be low, and a refractive index will also fall. 

[0022] As this 2 organic-functions (meta) acrylate, ethylene GURIKORUJI (meta) acrylate, bisphenol A tetra- 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi ejje 1/23/2006 
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ethoxy diacrylate, bisphenol A tetra-propoxy diacrylate, 1 ,6-hexanediol diacrylate, etc. are mentioned. 
[0023] Moreover, the polymer used by this invention has desirable 1 - 20 weight **** rare ****** in a resin 
constituent, and it is still more desirable to consider as 4 - 10 weight section, it is excellent in adhesion with a base 
material, and contributes also to the flexibility of a hardened material. However, if there are few contents than 1%, 
adhesion with a base material and the flexibility of a hardened material will become inadequate. Moreover, if larger 
than 20%, it will become hyperviscosity, and hardenability will also fall. 

[0024] As a polymer which can be used in this invention, acrylic resin, urethane resin, an epoxy resin, polyester 
resin, etc. are mentioned. Urethane resin is desirable if flexibility is taken into consideration. As urethane resin, that 
weight average molecular weight 10,000-300,000 and glass transition temperature (Tg) are [ -40 degrees C - 60 
degrees C of whose weight average molecular weight 180,000-230,000 and Tg(s) ] -35 degree-C-25 degrees C 
preferably is desirable. 

[0025] A polymerization initiator is added by the resin constituent of this invention. What is generally used for the 
polymerization of an ionizing-radiation hardening mold resin constituent as a polymerization initiator can be used, 
and they are a benzophenone, 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy-2-methyl-l-phenyl-propane-l-ON, 
and 2-methyl-l-[4-(methylthio) phenyl] -2-morpholino propanone. - 1, 2, 4, and 6-trimethyl benzoyl 
diphenylphosphine oxide etc. can be mentioned. 

[0026] Moreover, to the resin constituent of this invention, various kinds of additives generally used may be added 
in a synthetic-resin constituent. As such an additive, a plasticizer, a leveling agent, a defoaming agent, a release 
agent, polymerization inhibitor, an ultraviolet ray absorbent, an antioxidant, etc. are mentioned, for example. 
[0027] Drawing 1 is the sectional view showing an example of the transparency mold screen of this invention. 
[0028] As shown in drawing 1 , this invention transparency mold screen lens 1 has Fresnel lens 4 which was made 
to harden the ionizing-radiation hardening mold resin constituent for Fresnel lenses of this invention, and was 
obtained. The Fresnel lens sheet 2 forms Fresnel lens 4 with the resin of this invention on a base material 5. 
[0029] Moreover, if the sheet of the transparent synthetic resin which uses methyl methacrylate as a principal 
component, polystyrene system resin, and polycarbonate system resin, and a film are used as a base material, 
adhesion with the resin of this invention is the best, and the total light transmission of the transparent synthetic resin 
which does not need to prepare a primer layer on a base material, and uses methyl methacrylate as a principal 
component is more desirable highly. 

[0030] The transparency mold screen 1 of this invention can be manufactured by combining with other lens sheets 
for screens also besides combining with the lenticular lens sheet 3 as shown in drawing 1 . 
[003 1] In order to manufacture the Fresnel lens sheet 2 using the resin constituent of this invention, the matrix 
which has a Fresnel lens side is first filled up with a resin constituent. Next, on the resin with which the matrix was 
filled up, a laminating is carried out and it presses so that air bubbles may not enter between base materials 5, and 
after irradiating ionizing radiation, such as ultraviolet rays, from a base material 5 and stiffening resin, it releases 
from mold from a matrix. 

[0032] As ionizing radiation which can be used for hardening of the resin constituent of this invention, the 
ultraviolet rays generated from the light source of a mercury-vapor lamp, a carbon arc, a black light lamp, a metal 
halide lamp, etc., an electron ray, etc. can be used. 
[0033] 

[Example] Hereafter, a concrete example is given and this invention is further explained to a detail. 
[0034] Im long which gave chrome plating for the ionizing-radiation hardening mold resin constituent for Fresnel 
lenses of the presentation shown in an example and the example table 1 of a comparison Im wide Fresnel lens metal 
mold is filled up. On a resin constituent Im long, 2m wide A pressurization laminating is carried out so that air may 
not mix the base material (Sumitomo Chemical make: SUMIPEKKUSU HT) which consists of methyl methacrylate 
system resin with a thickness of 2mm. Ultraviolet rays are irradiated for 30 seconds using a high pressure mercury 
vapor lamp, and it is amount of UV irradiation 1500 mJ/cm2. After stiffening a resin constituent, it released from 
mold from metal mold and the Fresnel lens sheet was obtained. 

[0035] Moreover, with the workability of restoration of a resin constituent, hardenability, adhesion with a base 
material, and a metal mold mold-release characteristic, the following valuation bases estimate the damage resistance 
of the obtained Fresnel lens sheet, and a refractive index, and the result is shown in Table 1 . 

[0036] he is a defect about what has exfoliation in the case of good cross-cut exfoliation in some which do not have 
exfoliation in the case of the adhesion cross-cut exfoliation to a defect crbase material in what whose good 
workability is sticky on a hardened material front face in a not good thing with a defect brhardenability tentacle, and 
the evaluation approach and valuation-basis a: viscosity workability twist a good thing, and has stickiness in a 
hardened material front face by the good tentacle in a thing - cross-cut exfoliation ~ JIS K - it carried out by the 
squares tape method of 5400 and 8.5.2. 

[0037] d: He is a defect [0038] about that in which the scar which scratched that in which the scar scratched by the 
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damage resistance pawl does not remain by the good pawl remains. 
[Table 1] 
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[0039] The notation which shows the matter of ** front Naka means the following. 
[0040] Al shows R=H and the compound which is n= 4 in a chemical formula 1. 

[0041] monofunctional (meta) — acrylate Bliphenoxy ethyl acrylate B-2:2-hydroxy - 3-phenyloxy propylacrylate 
B3:phenyloxy ethyl acrylate 2 organic-functions (meta) acrylate Cl — rbisphenol A-tetra-propoxy diacrylate 
C2:ethylene glycol dimethacrylate polymer Dl: — acrylic resin (polymethylmethacrylate, weight-average- 
molecular-weight 95,000) 

D2: Polyester system polyurethane resin (weight average molecular weight 220,000, Tg>20 degree C) 

a polymerization initiator El :1 -hydroxy cyclofenil ketone — as mentioned above, any item of examples 1 and 2 was 

A. 

[0042] 

[Effect of the Invention] As mentioned above, as explained, while the hardened material obtained from the ionizing- 
radiation hardening mold resin constituent for Fresnel lenses of this invention holds a high refractive index Since it 
excels in abrasion resistance since it also has flexibility, and the viscosity of this constituent concerning [ adhesion 
with a base member is also still better, and ] the time of manufacture, hardenability, and the mold-release 
characteristic from a matrix are also excellent. This constituent is applied on a substrate. By the easy actuation 
which irradiates ionizing radiation When the Fresnel lens sheet of a short focus is obtained, it is moreover excellent 
in abrasion resistance since the above-mentioned Fresnel lens sheet has flexibility, and it is used combining a 
lenticular lens sheet, it is vibration under transportation etc. A blemish does not need to arise and it is not necessary 
for a Fresnel lens front face not to be wom, and to rub and to use buffer oil, such as a silicone oil, as prevention. 
Moreover, harmfiil matter is not contained, either, but also at the time of combustion abandonment, the harmful 
matter is not generated but an environmental preservation top is also satisfactory. And as mentioned above, since 
this constituent is excellent in adhesion with a base material, it does not need to prepare a primer layer in a base 
material, and can simplify a production process, 

[0043] Moreover, since the transparency mold screen of this invention forms the Fresnel lens of a short focus and 
can shorten distance between a transparency mold screen and the light source, especially, large-sized thin-shape- 
izing of projection TV and a miniaturization are possible for it, and it is contributed also to enlargement of 
projection TV. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by 1:he use of tihis 'translat:lon . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawin g 1 is the sectional view showing an example of a transparency mold screen. 
[Description of Notations] 

1 [ ~ A Fresnel lens, 5 / ~ Base material ] — A transparency mold screen lens, 2 — A Fresnel lens sheet, 3 — A 
lenticular lens sheet, 4 



[Translation done.] 
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